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Abstract

In this paper, | neasure the inpact of the Manufacturing
Ext ensi on Partnership (MEP) on productivity and sales growth at
manuf acturing plants. To do this, | match MEP client data to the

Census Bureau’s Longitudi nal Research Database (LRD). The LRD
contains data for all manufacturing establishnents in the U S
and provi des a nunber of neasures of plant performance and
characteristics that are neasured consistently across plants and
time. This facilitates valid conparisons between both client and
non-client plants and anong clients served by different MEP
centers.
The MEP is adm nistered by the National Institute of

St andards and Technol ogy (NI ST) as part of their effort to
i nprove the conpetitiveness of U S. manufacturing. The program
provi des busi ness and technical assistance to small and nmedi um
si zed manuf acturers nmuch as agricultural extension does for
farmers

The goal of the paper is to see if neasures of plant
performance (e.g., productivity and sales growh) are
systematically related to participation in the MEP, while
controlling for other factors that are known or thought to
i nfluence performance. Selection bias is often a problemin
eval uation studies so | specify an econonnetric nodel that
controls for selection.

| estimate the nodel with data from 8 manufacturing

extension centers in 2 states. The control group includes al
pl ants fromeach state in the LRD. Prelimnary results indicate
that MEP participation is systematically related to productivity
growt h but not to sal es grow h.

Keywor ds: manufacturing extension, LRD, program eval uation,
productivity



1. INTRODUCTION

Thi s paper uses plant |evel census data to evaluate the
ef fectiveness of the Manufacturing Extension Partnership (MEP)
To do this, data from8 MEP centers in 2 states are matched to
t he Longi tudi nal Research Database (LRD). The LRD is useful for
eval uating the MEP for two reasons. First, it provides a control
group agai nst which to conpare the performance of NMEP clients.
Second, the LRD contains a nunber of variables useful for
eval uation that are neasured consistently across clients and non-
clients, across different MEP centers and over tine.

The MEP is adm nistered by the National Institute of
St andards and Technol ogy (NI ST) as part of their effort to
i nprove the conpetitiveness of U S. manufacturing industries.
The MEP operates several manufacturing extension centers around
the country that provide technical and business assistance to
smal | and nedi um si zed manuf acturers, nuch as county extension
agents do for farners. This assistance often consists of
providing "off the shelf" solutions to technical problens.
However, MEP centers can al so channel nore recent innovations
generated in governnent and university |aboratories to snmaller
U.S. manufacturing concerns that may not have access to such
information. The idea is that MEP services will help these firns
becone nore productive and conpete nore effectively in the

i nternational marketpl ace.



In order to maxim ze the effectiveness of the program it is
cruci al that MEP stakeholders (e.g., MEP clients, NMEP centers,

NI ST, state and | ocal governnents and Congress) have detail ed
informati on about its current performance and that a reliable
eval uation franework be in place to analyze its future
performance. Ideally, one would want to eval uate prograns such
as the MEP by collecting experinmental datal. Nanely, firnms would
be randomy assigned to treatnent and control groups. Evaluation
woul d then consist of a sinple conparison of the performance of
treatnent and control firms. Unfortunately, this has not been
done, nor is it likely to be done, for the MEP

Therefore, MEP eval uation nust be carried out with non-
experinmental data. As a result, the N ST/ MEP eval uation staff
asked the Center for Economc Studies (CES) of the U S. Census
Bur eau about exploiting the LRD for eval uation purposes. This
paper provides sonme of the early results fromthis effort.

Note that, in this paper, | amonly trying to neasure the
direct gross benefits of MEP services to client plants. | do not
attenpt to neasure indirect benefits that may accrue to client
suppliers or spillover fromclients to non-client plants.

Further, | have no information on the costs of the MEP

! See Heckman, Hotz and Dobs (1987), LalLonde (1986), LalLonde and
Maynard (1987) and Mffitt (1991) for discussions of program eval uation
nmet hodol ogy.



Therefore, | can not make any statenents about the net social
returns to the MEP

In addition to the obvious task of neasuring the inpact of
MEP services on client performance, this paper seeks to determ ne
whether the LRD is an effective tool for program evaluation. An
inportant part of this is to see if credible evaluation studies
can be done while maintaining confidentiallity standards?.

The rest of the paper is organized as follows. First, in
section Il, | briefly review previous attenpts to eval uate
agricultural extension prograns. Many of the probl ens
encountered in these studies also need to be addressed in an
eval uation of the MEP. In section IIl, | discuss the evaluation
data set constructed by linking MEP client records to plant |evel
census data. In section 1V, | outline the enpirical nodels used
to estimate the inpact of MEP services on client performance.
Estimation results are discussed in section V. Conclusions are

given in section VI.

1. BACKGROUND
Only limted work has been done to rigorously neasure the

i npact of manufacturing extension programs® It is, therefore,

2 The Census Bureau coll ects data from busi ness establishnments under

Title 13 that stipulates that individual respondent’s data cannot be
di scl osed.

® Thisis changi ng, however, see Martin (1994) and O dsman (1996) for
exanpl es.



instructive to first review the nmethods used in studies to assess
the effectiveness of agricultural extension prograns. Although
significant differences exist between agricultural and
manuf act uri ng extensi on® both prograns have generically simlar
objectives (i.e., inprove farn manufacturing performance through
outreach and education), and share many of the sanme eval uation

i ssues®.

I n eval uating either agricultural or manufacturing
extension, the goal is to assess whet her extension services have
any inpact on client performance. The agricultural econom cs and
econom ¢ devel opnent literatures contain many studi es which seek
to nmeasure the inpact of agricultural extension. Birkhaeuser,
Evenson and Feder (1991) reviewthis literature.

In their review, Birkhaeuser, Evenson and Feder (hereafter,
BEF) find that researchers typically enploy regression analysis
to exam ne the rel ati onship between farm performance and the
recei pt of extension services. Most such studies find that
extensi on has significant and positive inpacts on know edge
di ffusion, technol ogy adoption, productivity and profits. BEF
note that, although nost authors stop short of claimng that

agricultural extension has positive net social benefits, several

4 See Feller (1993) and Shapira (1990) for discussions about the
di fferences between agricultural and manufacturing extension. See True (1969)
for a history of agricultural extension in the U S.

® Much of the discussion in this section is based on Jarmn (1995).
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suggest that the rates of return to agricultural extension can be
very | arge.

However, BEF point out that the existing studies of
agricultural extension are subject to a nunber of qualifications
concerni ng data and net hodol ogy. First, nost studies |acked a
proper control group of simlar farnmers that did not receive
ext ensi on services against which to conpare the performance of
those that did. Use of a control group is inportant because it
permts an estimate of what m ght have occurred in the absence of
a program

The nmenbers of a good control group should be as simlar to
those receiving services as possible. In the agricultural
extensi on context, an evaluator mght first consider how cl osely
sel ected characteristics of farnms operated by those not receiving
services corresponded to those of farns operated by service
reci pients. The nost inportant characteristics would be those
whi ch nost directly influence farm performance, such as crop
types, soil quality, farmsize and | ocation

Second, evaluation studies often fail to take into account
the type of services received (e.g., training in silage storage
techniques or in the choice of seed varieties) and the intensity
with which these services are provided (e.g., nunber of field

agent days of service or cost). This nmakes it inpossible to know



the extent to which individual extension services vary in their
effect.

Third, these studies also fail to account for the influence
of other non-extension prograns and secondary information flows.
If clients and non-clients differ systematically in their access
t o non-extension services (these could be offered, for exanple,
by seed conpani es and other farmvendors), then estinates of the
i npact of extension may be biased. Also, these studies do not
allow for the benefits of extension services to "spillover"” from
clients to non-clients. For exanple, it is likely that the
knowl edge of a new cultivation nmethod flows easily froma client
farmer to his non-client neighbors.

Finally and perhaps nost inportantly, many studi es nay have
bi ased estimates of the inpact of extension services due to
selection bias. This can occur if farnmers with sone
characteristic (e.g., ability) that is not observable by the
eval uator, self select thenselves into the group of farners
receiving extension. It could very well be the case that farmers
with nore ability are the ones nost likely to seek out additional
i nformation through extension. Biased estimation may al so occur
i f extension agents select high ability farmers to receive the
bul k of their services. 1In either case, an eval uator m ght
m stakenly credit extension with the superior perfornmance of the

high ability farnmers. This is because the evaluator can't



control for the unobserved characteristics that determ ne whet her
farmers receive extension services. To get unbiased esti mtes of
t he inmpact of extension services, the evaluator nust account for
the selection bias. To do so requires the eval uator nodel the
process by which individual farners becone extension clients.
Gven this information, a two step estimation procedure can be
constructed to correct for the selection bias.®

In sunmary, in nost studies of agricultural extension there
is evidence that these prograns provide substantial benefits.
However, these studies suffer fromfour major nethodol ogical
problenms: 1) lack of a control group 2), failure to control for
the influence of non-extension services and secondary information
flows 3) failure to incorporate information about the
characteristics of the services provided and 4) selection bias.

The data and net hodol ogy | enploy below to eval uate
manuf acturing extension allow ne to address all but one of these
concerns. First, the LRD provides an excellent control group.
Nanely, | use all plants in the two states in which the 8 MEP
centers are |ocated. Second, a subset of the MEP centers studied
here included sone information on the type and intensity of the

services provided to each client. Although | do not pursue this

® LaLonde (1986) shows that the use of |ongitudinal data and/or a two

step estimation procedure can reduce the potential for msspecification
These net hods do not, however, alleviate the potential for misspecification
He al so shows that econonetric nodels which pass standard specification tests
often fail to replicate experinental results.
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approach in the present paper, this type of infornmation all ows
eval uators to see if the effect of MEP services varies by the
resources devoted to themor by the type of service provided.
Finally, | attenpt to control for selection bias by estimating a
Heckman style two stage nodel. Unfortunately, |

do not have any data on ot her non-MEP services that clients
and/or non-clients may have received during the period in which

MEP services were provided.

111. DATA

This study uses data fromtwo primary sources: 1) plant
| evel Census data contained in the LRD and 2) a small nunber of
data itens from MEP client records. For this study, N ST/MEP
made data from8 centers in 2 states available to CES. These
data are from ol der centers and cover services that were
del i vered between 1987 and 1992.

To carry out the analysis, records fromthese two sources
must first be linked together. For the results of the analysis
to be used in programevaluation, the Ofice of Managenent and
Budget requires that at |east 70% of the MEP records be nmatched
to LRD.

To link the data fromthe two sources, | enploy information

contained in the Standard Statistical Establishnment List (SSEL)’.

" See Doms and Peck (1994) for a nore detail ed description of the SSEL.
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The SSEL contai ns nane, address and other fields that can be used
to match establishnments to MEP client records, whereas the LRD
does not. The LRD and SSEL share establishnent identifiers so
that once client records are nmatched to the SSEL they can easily
be linked to the LRD

Linking the client and SSEL records is done by creating
mat chi ng vari ables fromone or nore of fields that are common
between them For exanple, a useful matching variable consists
of the concatenation of elenents of the establishnent’s nane and
its zip code. The matching variable is then used to flag
potential matches between the two data sets. These matches are
then verified by hand.

In order to obtain a match rate in excess of 70% | repeated
this procedure four tinmes. A different matching variable was
enpl oyed in each round. The result of the matching process was
that 8,516 of 11,343 client records fromthe 8 MEP centers were
successfully linked to the SSEL and thus to the LRD. This yields
a 75.1% match rate. However, this match rate is m sl eading since
each MEP record refers to a project and individual clients often

have nultiple projects. There are 3,972 clients in the MEP data,



2,807 of which were successfully matched to the SSEL8. Thus, the
true match rate is 70.7% just over the 70% | evel desired by QOVB.
All of the client records used in this study included a
measure of enploynment. The matched clients account for 78% of

the total enploynment contained in the client records. The
mat ched establishnments al so account for 20.7%of total LRD

enploynment in the two states where the client plants reside.

V. METHODOLOGY

The goal of evaluation is to determ ne whether the
performance of client plants is systematically related to the
recei pt of MEP services. Based on the evaluation literature
reviewed earlier, an evaluation of the MEP should incorporate an
appropriate control group and address the issue of selection
bi as.

The first step is to identify nmeasures of plant performance
that are of interest to MEP stakehol ders, that can be neasured
reliably, and will provide credible results. For this paper
exam ne the inpact of MEP services on sales and | abor
productivity growh. Both of these variables, as well as all the

control variables used, are taken fromthe LRD so that they are

8 Note that the definition of a “client” does not necessarily

correspond to an establishnment. For instance, it was often the case that nore
than one “client” was found to match to a single establishnent. These were
often just different parts of the same plant. Al so, there were cases where a
client record matched to nore than one plant. |If the plants were all in the
same zip code, | allowed the match
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measured consistently across both clients and non-clients and
over tinme.

For this study, | enploy two econonetric specifications to
estimate the rel ati onship between these variables and MEP
participation. The first is a sinple OLS regression with a MEP
dumy. This nodel is witten as

Model 1 (QOLS):

Yie = X¢$ + "MEP, + uj, (1)
where X;; is a vector of characteristics for each plant i and
MEP,;, = 1 if plant i is a client in periodt and O otherw se.

The paraneter measures the nmean difference in y between clients
and non clients controlling for the characteristics in X

This nodel is appealing because it is easy to estimate and
interpret. The vector X contains control variables that are
known or thought to influence the dependent variables. |If these
vari ables control for all other factors that influence y, then

t he paraneter nmeasures the inpact of MEP participation.

However, there are several reasons to believe that this
m ght not be the case. First, the vector of control variables is
unlikely to include all of the other factors that influence the
dependent variable. In this particular study, one inportant

“mssing variable” is a nmeasure on non- MEP services that either

clients and/or non-clients may have received.
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Second, plants were not randomy assigned to be in either
the client or non-client groups. As a result, estimates of the $
and ' paraneters in (1) are likely to suffer from sel ection bias.
This is a well known problemin the applied econonetrics
literature, in general, and the programevaluation literature, in
particul ar?®,

| f one has panel data, selection bias can be controlled for
by estimating a fixed effects nodel. This, however, assunes that
the omtted variable that is correlated wth program
participation is fixed over tinme. A nore general way to contro
for selection bias, in an evaluation framework, is given by
Maddal a (1983) who suggests the foll ow ng nodel

Model 2 (Two Stage Model):

Yo = XeBe tUg (2
ynci = chiBnc +unci (3)
MEP' =Zy +¢, MEP, = 1iff MEP">0 and MEP, = 0 iff MEP < 0. (4)

Subscript ¢ denotes client observations and nc denotes non-client
observations. W observe a client observation for plant i if

MEP, = 1 and a non-client observation if MEP, = 0. The variable
MEP,” nmeasures the propensity of plant i to becone a client.
However, we only observe the binary variable, MEP, which tells us

whet her a given plant is client or not. The variables (Z) used

®  See Maddal a (1983) for a large nunber of cites in the general

appl i ed econonetrics literature. Stronsdorfer (1987) and Mffitt (1991)
provi de reviews of the evaluation literature.
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in the probit regression include all those in X. In order to

identify the nodel, | also include a dummy, in Z, for whether the
plant is in a SM5A that contains a MEP center. It seens |ikely

t hat being near a center would affect the |ikelihood of becom ng
a client, but not necessarily neasures of plant performance such
as sal es and productivity grow h.

This nodel is nore general than (1) in two inportant ways.
First, it allows the coefficients in $to differ for clients and
non-clients. Second, it accounts for the covariance between the
errors in the two performance equations (u, and u, in (2) and
(3), respectively) and the errors in the client selection
equation (, in (4)). O.S estimates of (1) are biased when these
covariance terns are non zero.

The first step in estimating this nodel is to estimate (4)
using probit maxi mum likelihood. Fromthis, | obtain estimtes
of the inverse MIIl's ratio for each plant®. The MII's ratio
is then used as an additional instrunment to correct for selection
bias in second stage OLS regressions of (3) on clients
observations and (4) on non-client observations or of an
augnented version of (1) on the pooled sanple. The coefficients

on these instrunents estinmte cov(u.,) and cov(u,,) for the

10

and by
N(ZQ/(1-M(Z Q) for non-clients where N and M are the normal density and
cumul ative distribution functions, respectively.

The inverse MII’s ratio is given by -N(ZQ/M(zZ ( for client plants
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client and non-client regressions, respectively. |If they are
non-zero, then selection bias exists.

| use the nodel given in equations (2) through (4) to
estimate the inpact of the MEP on client performance in two ways.
First, | include the MIIl’ s ratio in second stage OLS regressions
on the pooled client and non client sanple. Like the single
stage COLS nodel in equation (1), these regressions enploy a MEP
dummy variable to neasure programinpact by conparing client and
non client performance.

For eval uation, however, | want to neasure the difference
bet ween how clients performafter MEP intervention and how t hey
woul d have perfornmed had they not received any services. That
is, I would like to neasure E(y.| MEP =1) - E(y, MEP,=1).
Unfortunately, | can not observethe E(y,;| MEP,=1) term However,
t he nodel given in equations (2) through (4) does allow one to
estimate this expression with non experinental data. Thus, the
second way | neasure programinpact using the 2 stage nodel is to
conpute the foll ow ng expression

E(ysl MEP=1) - E(yng| MEP=1) =

(Xe b ¢ - 3.(dZV)@(ZY))) - (X B e = Sne(6(Z7)/D(Z7))) )
where N and M are the normal density and cunul ative distribution
functions, respectively, and $, and F, are estimates fromthe
second stage non-client regression. This expression conputes the

predi cted difference in performance between how client plants
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per form having received services and how t hey woul d have
performed in the absence of manufacturing extension. To conpute
(5), separate second stage regressions nmust be run on the client

and non client subsanples.

V. RESULTS

For the analysis below, | restrict attention to plants that
were in the LRD for the three nost recent Censuses of
Manuf actures (i.e., 1982, 1987 and 1992). This is required in
order to estinmate the inpact of MEP services on sales and
productivity growth between 1987 and 1992, while controlling for
gromh in these variables over the previous 5 year period.
| ook at 5 year changes, since many of the client plants are snal
and, therefore, are not likely to be included in the LRD during
non- census years.

Because of this restriction, the nunber of client plants
included in the analysis drops from 2482 to 1559 and the nunber
of non-client plants drops from 34,889 to 15,982. Table 1
provi des some summary statistics for this reduced sanple. These
show that client plants are, on average, |arger than non-client
plants. They al so show that MEP clients enjoyed nore sal es and
| abor productivity growh over the 1987 to 1992 period (the

period in which client received services) than did non-clients.
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However, clients also grew faster during the previous 5 year

period from 1982 to 1987.

A. The I npact of MEP Participation on Sales G owh

To determ ne whether or not MEP participationis
systematically associated with inproved sal es perfornmance, |
first estimate several alternative specifications of the sinple
CLS nodel given by (1), where y;;, is the natural |log of sales (in
1987 dollars). These regressions sinply conpare the performance
of client and non-client plants. To mtigate the effects of
selection bias, | estimate the nodel in growh rates (this is one
met hod of estimating a “fixed effects” nodel). That is,
transformthe nodel so that the dependent variable becones the
| og difference of sales between 1987, before any plants received
MEP services, and 1992, after clients had been served. This
transformati on sweeps out the effects of any omtted vari abl es
that remain fixed over tinme but still influence performance!l
An inportant exanple of such a variable is managerial ability.

Estimates fromthis nodel are given in table 2. The basic
specification, in colum 1, shows that MEP clients enjoyed 11.3%
nmore sales growmh than non-clients between 1987 and 1992, after

controlling for sales growh in the previous five year period and

1 This transformation renoves all variables that remain fixed over

time, such as dummy variables. The MEP dummy does not drop out, however,
since its value changes (for clients) between 1987 and 1992.
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the growmth in the capital labor ratio and in the share of
production workers at the plant. Colum 2 substitutes the growh
in sales between 1977 and 1982 for that between 1982 and 1987,
since the latter is likely to be endogenous!?. \Wile the
coefficient on previous sales growh changes considerably, the

i npact on the MEP coefficient is only marginal.

The regressions in colums 3 and 4 are the sanme as in the
first two columms except that they refer only to plants with 500
or fewer workers. This is the target popul ation for MEP
services. The results indicate that the difference between
client and non-client performance is slightly larger for the
smal | and nedi um si zed plants for which the programis intended
to serve.

Even though the growth rate specification may mtigate the
effects of selection bias, the nost rigorous way to control for
the bias, in the current setting, is to estimate the Heckman
style two stage nodel described above. The first step is to
obtain estimates of the inverse MII’'s ratio from probit nodel
that explains the propensity of plants to becone clients.

Table 3 contains the first stage probit estimtes for the

four basic specifications of the nodel. The probit nodel should

2 Nanely, the 1982-1987 sales growth term |og(sal esg;) - |og(sal esg,)

shares a termw th the dependent variable, |og(salesyg) - log(salesg;). Thus,
the negative coefficient on the sales growh rate termin the first and third
columms in not surprising. The specification in the second fourth col ums,
while it reduces the nunber of observations avail able, avoids the endogeniety
probl em encountered in the first and third col umms.
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include all the variables to be used in the second stage OLS
regressions. | also include a nunber of dumy variables that are
di fferenced out of the gromh rate nodel, such as whether plants
are located in an URBAN or rural area, are single unit
enterprises or are owed by MITI plant firnms and 2-digit SIC
and size class dumm es. As nentioned above, | also include a
dummy t hat neasures whether plants are | ocated within an SVSA
that contains a MEP center to ensure the nodel is identified.

The results indicate that plants that grew faster prior to
1987 and single unit plants were nore likely to becone clients.
Plants | ocated near a MEP center are also nore |likely becone
clients. Thus, it appears that CENTER is a good instrunment for
program partici pation.

In table 4, | re-estimate the regressions fromtable 2 but
include the inverse MIIl’s ratio obtained fromthe probit nodel
to correct for selection bias. The results show that, in each
case, the estimated MI|'s ratio coefficient is significantly
different fromzero which indicates that selection bias is a
problemin the OLS estimates!®. |ndeed, the bias corrected
estimates suggest that the MEP had no significant inpact on sales

gr owt h.

B wiile as yi el ds consistent parameter estimates in the second stage

regression, it gives inconsistent estimtes of the covariance matrix. To
correct for this | use the covariance estimator in Lee (1982).
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The MEP coefficients in tables 2 and 4 estimate the
di fference between the nean sales growh rates for clients and
non-clients controlling for several factors. Recall, however,
that for evaluation we want to know how nuch better clients
performafter receiving services than they woul d have had they
not received any services. That is, we want to estinate the
conplete unrestricted nodel given in equations (2) - (4) and
eval uate equation (5).

Tables 5 and 6 provide the second stage OLS estimates for
clients and non-clients, respectively. The coefficient on the
MIl's ratio termis significantly different fromO, at the 5%
level, in all of the client only regressions and in 1 of the non-
client regressions (where it was significant at the 10% | evel).

To get a neasure of the difference between the sales growth
that clients actually experienced and what they woul d have
experienced had they not received any services, | use the non-
client estimates, in table 6, to conpute the expression in
equation (5) for each client plant. Recall that this expression
measures the predicted gross change in sales growmh for client
pl ants conditional on them having client characteristics.

The estimated programinpacts fromthe fully unrestricted
two stage nodel are given in table 7. Like in table 4, these
results show that controlling for selection bias reduces the

estimates of the programinpact on sales growh conpared to the
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sinple OLS estimates. Further, none of the estimates in table 7
are statistically significant at the 5% evel and only one case
is significant at the 10% | evel.

The main result to take fromtables 4 and 7 is that sinple
OLS estimates of the inpact of MEP services on sales growth are
bi ased upwards due to selection bias. Al of the estimates of
program i npact on sales growh are sunmarized in figure 1. The
OLS estimtes range between 10.0 and 12. 3% and the two stage
estimates range between -1.5 and 9.3% Al so, the two stage
estimates are statistically insignificant except in one case.
Thus, the case for a significant inpact of MEP services on sales

grow h i s weak.

B. The Inpact of MEP Participation on Productivity G owth
To estimate the inpact of MEP services on client
productivity | specify the follow ng standard val ue added

production function

oMEP

Y. = Ae M KT (6)

it

where Y;; is value added, L;; is enploynent and K, is the book
val ue of the capital stock of plant i in period t. This equation

can be rewitten as

Vi = ) = a+ aMEP, + nky - L) + (0 - Dl + g (7)
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where small |etters denote | ogs, the parameter P neasures

devi ations fromconstant returns to scale and the dependent
variable is the log of |abor productivity. Again to mtigate the
i npact of omtted variables, such as managerial ability, |
transform (7) into a growh rate specification by taking
differences and | add a nmeasure of previous productivity grow h.

Table 8 lists the sinple single stage OLS estimates. The
format of this table is the same as that used in the sales growth
regressi ons above. The estimated MEP coefficients suggest that
MEP clients enjoyed around 4. 7% nore growth in val ue added per
wor ker between 1987 and 1992 than did non clients.

The probit equations for the productivity nodels are the
same as those used above, except that the change in enploynent is
added. The results are nearly identical, so | do not list then
in a separate table. Second stage estimates for the productivity
growm h regressions are provided in tables 9 through 12. The
regressions in table 9 are the sane as in table 8 but control for
selection bias. The results show that including the MIIl’s ratio
i ncreases the magnitude of the MEP coefficient in all but one
case. Thus, unlike the sales gromh estimtes, OLS esti mtes of
the i npact of MEP services on productivity growh are biased
downward. Note, however, that MEP coefficients in table 9 are
significant in only two cases (colums 2 and 4) and the MII’s

ratio coefficients are never significant.
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Tabl es 10 and 11 contain the second stage estimates for the
unrestricted nodel. Taking both the client and non client
regressions together, the results indicate that selection bias is
a significant problemin 3 of the 4 specifications of the
conpletely unrestricted nodel. The estimated gross inpact of the
MEP on client productivity are given in table 12. These are al
statistically significant and nuch |larger than the OLS esti mates
in table 8.

Al'l of the estimates of the inpact of MEP participation on
productivity growh are summarized in figure 2. The main finding
is that these estimates are consistently positive, ranging
between 4.4% and 14.4% \Wile selection bias is a problemin
estimates of the inpact of the MEP on productivity growth, the
bi as appears to be downward. G ven this and the fact that
significant positive estinmates of program i npact were conputed
for 10 of the 12 cases, it appears that the MEP participation is
related to i nproved productivity growh for this sanple of client

pl ant s4.

VI. Conclusions

% The two cases where the result was not statistically significant, in

colums 1 and 3 of table 9, is where the 1982-1987 growth rate in sales is
used as a control variable. As discussed above, this variable likely leads to
endogeni ety bias. Thus, the results in colums 2 and 4 in all of the
regression tables including table 9 are probably nore reliable.
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The goal of this paper was to see if nmeasures of plant
performance (e.g., productivity and sales growh) are
systematically related to participation in the MEP, while
controlling for other factors that are known or thought to

i nfluence performance. To do this, | matched MEP client data to
t he Census Bureau’ s Longitudi nal Research Database (LRD). The LRD

offers two useful things for evaluation studies such as this one.
First, because it includes plant |evel data for all manufacturing
plants in the U S., it is the best avail abl e database for
constructing control groups. Second, it contains a nunber of
bot h performance and control variables that are neasured
consistently across client and non-client plants and over tine.
Because selection bias is often a problemin eval uation
st udi es using non-experinental data, | specified an econonnetric
nodel that controls for selection. | estimated the nodel with
data from 8 manufacturing extension centers in 2 states. The
control group includes all plants, in the LRD fromeach state.
The results indicate that MEP participation is
systematically related to productivity gromh but not to sales
grow h. These findings are consistent with those from ot her
studi es, such as A dsman (1996). These results al one are not
enough to eval uate the useful ness of the MEP. The analysis in
this paper |ooks only at the direct inpacts of MEP services on

only two neasures of client performance. Data on secondary
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program benefits and program costs are needed to ascertain
whet her the MEP provides positive net social benefits.

Finally, | believe that the paper denonstrates that the
LRD can be utilized in evaluation studies. It is possible to
match a sufficient nunber programrecords to the LRD in order to
performa credi ble analysis. Further, this can be done in a

manner that does not violate Census Bureau data disclosure rules.
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Table1

Summary Statistics
Variable Client Mean | Non-Client Mean

N 1559 15,982

Age, 1992 15.97 16.04

Employment, 1992 170.21 71.70
Employment Growth Rate, 1987-1992 0.013 -0.088

Sales, 1992 30,797,199 13,418,587

Sales Growth Rate, 1987-1992 0.052 -0.085
Sales Growth Rate, 1982-1987 0.427 0.338
Annual wage, 1992 28,072 25,013

Production Worker Share, 1992 0.699 0.724
Vaue Added Per Worker, 1987 53,042 50,853
Vaue Added Per Worker, 1992 56,709 52,797
Labor Productivity Growth Rate, 1987-1992 0.215 0.203
Labor Productivity Growth Rate, 1982-1987 0.052 0.010

# of MEP Projects 3.82 NA

Total Project Costs 63,787 NA

Notes: Employment is the total number of employees from the LRD. Salesisthe total value of shipmentsfrom
the LRD. Wagesis payroll + employment from the LRD. Production worker shareisthe # of production
workers + employment from the LRD. Labor productivity is measured as value added per worker from the
LRD. The# of MEP projectsis the number of distinct project records per client from the MEP client data.
Total project costsin the total client investment as aresult of its engagements with the MEP. Real values

for shipments obtained using the NBER' s 4-digit deflators.
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Table 2
OLS Estimates: Sales Growth
( absolutet statistics in parentheses)

All Plants L<500
Variable 1 2 3 4
Constant -0.021 -0.066" -0.020° -0.066"
(3.962) (12.265) | (3679 | (11.867)
MEP 0.113 0.100° 0.123" 0.108"
(7.112) (5.993) (7.462) (6.217)
Growth Ratein K/L 0.034 0.035" 0.037 0.037"
(6.461) (5.887) (6.824) | (6.306)
Growth Rate in PW share -0.090" -0.031™" -0.097 -0.039™
(5.394) (1.686) (5.719) (2.075)
Sales Growth Rate, 1982-1987 -0.053" -0.052
(7.977) (7.823)
Sales Growth Rate, 1977-1982 0.044 0.044
(5.748) (5.634)
N 15143 11556 14737 11162
R? 0.012 0.009 0.013 0.034

Notes: The dependent variable is the Sales Growth Rate for 1987 to 1992. K/L isthe capital labor ratio. Capital isthe
book value of machinery and structures assets from the LRD deflated by 2-digit BEA capital stock deflators. *
denotes significant at the 1% level. ** denotes significant at the 5% level. *** denotes significant at the 10%
level.
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Table 3
Probit Estimates: Sales Growth Model
(Absolutet statistics in parentheses)

All Plants L<500
Variable 1 2 3 4
CONSTANT -1.103™ -1.573™ -0.941" -1.413™
(1.772) (1.770) (2.095) (1.779)
Sales Growth Rate, 1982- 0.076° 0.076°
1987 (3.128) (3.077)
Sales Growth Rate, 1977- 0.053™" 0.054"
1982 (0.026) (1.907)
Growth Rate in K/L -0.136 -0.132 -0.137 -0.143
(0.954) (0.553) (0.957) (0.598)
Growth Rate in PW share -0.132 0.872 -0.192 0.791
(0.319) (1.277) (0.455) (1.119)
URBAN -0.615 0.064 -0.662"" 0.055
(1.563) (0.087) (1.673) (0.073)
MULTI -0.701" -0.897" -0.762" -1.005™
(2.322) (2.132) (2.457) (2.320)
AGE -0.234 -0.025 -0.239 -0.020
(1.524) (0.087) (1.547) (0.069)
CENTER 1.246" 1.014” 1.241° 0.987"""
(3.832) (1.952) (3.793) (1.884)
2-Digit SIC Dummies yes yes yes yes
Size Dummies yes yes yes yes
Interaction Terms yes yes yes yes
N 15057 11509 14652 11116
logL -3780 -3088 -3578 -2888

Notes: The dependent variableis MEP. K/L isthe capital |abor ratio. Capital is the book value of machinery and
structures assets from the LRD deflated by 2-digit BEA capital stock deflators. URBAN=1 if inside an SMSA.
MULTI=1 if owned by amulti plant firm. CENTER=1 if located inside an SMSA that contains a MEP center. *
denotes significant at the 1% level. ** denotes significant at the 5% level. *** denotes significant at the 10%
level.
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Table 4
Second Stage OL S Estimates: Sales Growth
Clients and Non-Clients
(Asymptotic absolute t statistics in parentheses)

All Plants L<500
Variable 1 2 3 4
Constant -0.011™ -0.058" -0.012"™ -0.059"
(1.663) (8.4217 (1.752) (8.355)
MEP -0.015 0.022 0.010 0.037
(0.399) (0.538) (0.245) (0.877)
Mills Ratio -0.082" -0.051" -0.072' -0.047""
(0.023) (2.069) (2.978) (0.025)
Growth in K/L 0.034 0.033" 0.036" 0.036"
(5.799) (5.037) (6.446) (5.414)
Growth in PW share -0.088" -0.032 -0.095" -0.040™"
(4.520) (1.509) (4.860) (1.889)
Sales Growth, 1982- -0.048 -0.048
1987 (5.896) (5.820)
Sales Growth, 1977- 0.033" 0.044
1982 (5.025) (4.896)
N 15057 11509 14652 11116
R? 0.012 0.010 0.013 0.033

Notes: The dependent variable is the Sales Growth Rate for 1987 to 1992. K/L isthe capital labor ratio. Capital isthe
book value of machinery and structures assets from the LRD deflated by 2-digit BEA capital stock deflators. *
denotes significant at the 1% level. ** denotes significant at the 5% level. *** denotes significant at the 10%
level.
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(Asymptotic absolute t statistics in parentheses)

Table5
Second Stage Estimates: Sales Growth
MEP Clients Only

All Plants L<500
Variable 1 2 3 4
Constant -0.117 -0.112" -0.093 -0.093
(2.147) (1.982) (1.635) (1.555)
Growth in K/L -0.009 0.012 -0.005 0.019
(0.396) (0.521) (0.222) (0.779)
Growth in PW share -0.172" -0.121 -0.167" -0.110
(2.039) (1.428) (1.974) (1.346)
Sales Growth, 1982- 0.004 0.003
1987 (0.130) (0.111)
Sales Growth, 1977- 0.050™ 0.047"""
1982 (2.010) (1.812)
Mills -0.129° -0.104" -0.118 -0.095"
(3.367) (2.529) (2.983) (2.221)
N 1442 1209 1344 1112
R? 0.017 0.016 0.037 0.014

Notes: The dependent variable is the Sales Growth Rate for 1987 to 1992. K/L isthe capital labor ratio. Capital isthe
book value of machinery and structures assets from the LRD deflated by 2-digit BEA capital stock deflators. *
denotes significant at the 1% level. ** denotes significant at the 5% level. *** denotes significant at the 10%
level.
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Table 6
Second Stage Estimates: Sales Growth
Non-Client Plants
(Asymptotic absolute t statistics in parentheses)

All Plants L<500
Variable 1 2 3 4
Constant -0.013™ -0.065" -0.014™ -0.064"
(1.905) (8.463) (1.916) (7.078)
Growth in K/L 0.038" 0.035 0.040 0.038"
(6.228) (5.097) (6.471) (4.751)
Growth in PW share -0.080" -0.025 -0.089" -0.035
(4.081) (1.150) (4.474) (1.410)
Sales Growth, 1982- -0.054" -0.054"
1987 (6.324) (6.226)
Sales Growth, 1977- 0.042 0.043"
1982 (4.539) (4.010)
Mills -0.050"™" -0.012 -0.043 -0.011
(1.715) (0.389) (1.406) (0.233)
N 13615 10300 13308 10004
R? 0.010 0.029 0.010 0.020

Notes: The dependent variable is the Sales Growth Rate for 1987 to 1992. K/L isthe capital labor ratio. Capital isthe
book value of machinery and structures assets from the LRD deflated by 2-digit BEA capital stock deflators. *
denotes significant at the 1% level. ** denotes significant at the 5% level. *** denotes significant at the 10%
level.
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Second Stage Estimates of Gross Impact of the MEP
on Client Sales Growth

Table7

(Absolute asymptotic t statistics in parentheses)

Model E(ysl MEP=1) - E(y.s| MEP=1)
1 0.037
(0.755)
2 0.083
(1.636)
3 0.058
(1.127)
4 0.093**
(1.746)

Notes: E(yg| MEP=1) - E(y.q| MEP=1) = X'f, - X', = A, where X, is a vector containing the means of the
variables used in the regressions in tables 5 and 6 computed for client plantsonly. Var(x) = Xvar(f, -
Bro)X = X(var(By) + var(Bn))X:, where var(f,) and var(f,.) are the asymptotic covariance matrices
from the second stage client and non client regressions, respectively. *** denotes significant at the 10%

level.
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Tabl e 8
OLS Esti mat es: Productivity Growth
(Asymptotic absolute t statistics in parentheses)

All Plants L<500
Variable 1 2 3 4
Constant 0.065 -0.008 0.064 -0.009
(13.850) (1.460) (13.533) (1.644)
MEP 0.047 0.046" 0.048 0.047
(3.255) (2.771) (3.204) (2.706)
Growth Rate in K/L 0.130 0.136" 0.131" 0.137
(26.940) (23.290) (26.942) (23.289)
Growth Ratein L -0.165" -0. 195 -0.165" -0.195'
(21.819) (20.516) (21.626) (20.344)
Labor Productivity Growth Rate, 1982-1987 -0.265" -0.264"
(39.955) (39.472)
Labor Productivity Growth Rate, 1977-1982 -0.024" -0.025°
(3.099) (3.266)
N 15248 11609 14848 11220
R? 0.195 0.096 0.197 0.099

Notes: The dependent variable is the growth rate in labor productivity for 1987 to 1992. K/L isthe capital labor ratio.
Capital is the book value of machinery and structures assets from the LRD deflated by 2-digit BEA capital stock

deflators. * denotes significant at the 1% level. ** denotes significant at the 5% level. *** denotes significant at
the 10% level.
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Table9
Second Stage Estimates: Productivity Growth
Clients and Non Clients
(Asymptotic absolute t statistics in parentheses)

All Plants L<500
1 2 3 4
0.065 -0.012"™" 0.065 -0.012"™"
(10.837) (2.777) (10.710) (1.762)
0.002 0.032 -0.003 0.027
(0.080) (1.303) (0.123) (1.068)
0.050 0.095" 0.044 0.087""
(1.411) (2.310) (1.200) (2.071)
Growth Rate in K/L 0.127 0.131" 0.128 0.132
(20.338) (16.987) (20.383) (17.070)
Growth Ratein L -0.170° -0. 202 -0.170° -0.202'
(17.970) (16.672) (17.818) (16.534)
Labor Productivity Growth Rate, 1982-1987 -0.265" -0.264"
(26.471) (26.103)
Labor Productivity Growth Rate, 1977-1982 -0.025° -0.027
(3.121) (3.251)
N 14940 11412 14544 11027
R? 0.193 0.095 0.195 0.097

Notes: The dependent variable is the growth rate in labor productivity for 1987 to 1992. K/L isthe capital labor ratio.
Capital is the book value of machinery and structures assets from the LRD deflated by 2-digit BEA capital stock

deflators. * denotes significant at the 1% level. ** denotes significant at the 5% level. *** denotes significant at
the 10% level.
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Table 10
Second Stage Estimates: Productivity Growth
Clients Only
(Asymptotic absolute t statistics in parentheses)

All Plants L<500
Variable 1 2 3 4
Constant 0.051 0.016 0.034 0.008
(1.005) (0.290) (0.629) (0.133)
Mills Ratio -0.051 -0.017 -0.061™" -0.021
(1.449) (0.446) (1.666) (0.526)
Growth Rate in K/L 0.108" 0.115 0.102 0.108
(4.874) (4.571) (4.518) (4.177)
Growth Ratein L -0.114 -0. 149 -0.109" -0.151
(3.046) (3.244) (2.877) (3.132)
Labor Productivity Growth Rate, 1982-1987 -0.317 -0.316'
(9.080) (8.780)
Labor Productivity Growth Rate, 1977-1982 -0.001 -0.009
(0.046) (0.349)
N 1418 1191 1326 1100
R? 0.180 0.056 0.179 0.053

Notes: The dependent variable is the growth rate in labor productivity for 1987 to 1992. K/L isthe capital labor ratio.
Capital is the book value of machinery and structures assets from the LRD deflated by 2-digit BEA capital stock
deflators. * denotes significant at the 1% level. ** denotes significant at the 5% level. *** denotes significant at
the 10% level.



Table 11
Second Stage Estimates: Productivity
Non Clients Only
(Asymptotic absolute t statistics in parentheses)

All Plants L<500
Variable 1 2 3 4
Constant 0.059 -0.018" 0.059 -0.017"
(8.911) (2.326) (8.840) (2.236)
Mills Ratio 0.035 0.064™" 0.033 0.056™""
(1.299) (1.964) (1.209) (1.730)
Growth Rate in K/L 0.128" 0.132 0.130 0.134
(19.693) (16.257) (19.828) (16.451)
Growth Ratein L -0.175 -0. 208" -0.175 -0.207
(17.915) (16.473) (17.791) (16.347)
Labor Productivity Growth Rate, 1982-1987 -0.260" -0.259"
(24.962) (24.692)
Labor Productivity Growth Rate, 1977-1982 -0.028" -0.028"
(3.242) (3.288)
N 13522 10221 13218 9927
R? 0.195 0.100 0.197 0.102

Notes: The dependent variable is the growth rate in labor productivity for 1987 to 1992. K/L isthe capital labor ratio.
Capital is the book value of machinery and structures assets from the LRD deflated by 2-digit BEA capital stock
deflators. * denotes significant at the 1% level. ** denotes significant at the 5% level. *** denotes significant at
the 10% level.
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Second Stage Estimates of the Gross Impact of the MEP
on Client Productivity Growth
(Absolute asymptotic statistics in parentheses)

Table 12

Model E(ysl MEP=1) - E(y.s| MEP=1)
1 0.103"
(2.290)
2 0.144°
(2.722)
3 0.101"
(2.200)
4 0.134"
(2.488)

Notes: E(yg| MEP=1) - E(y.q| MEP=1) = X'§, - X', = A, where X, is a vector containing the means of the
variables used in the regressions in tables 10 and 11 computed for client plants only. Var(x) = Xyvar(f,
- B o)Xy = X(var(B,) + var(p..)) X, where var(B.) and var(B,.) are the asymptotic covariance matrices
from the second stage client and non client regressions, respectively. * denotes significant at the 1%

level. ** denotes significant at the 5% level.
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Sales Growth Estimates
1987 - 1992

0.14
0.12
0.1
0.08 |
0.06 |
0.04 -
0.02
0
-0.02

2 Stage A

2 Stage B

% Change in Shipments

Model

Figure 1

OLS: Average difference in % change in shipments between clients and non clients controlling for the characteristics
in the regression.

2 Stage A: Average difference in % change in shipments between clients and non clients controlling for the
characteristics in the regression plus the bias correction term.

2 Stage B: Predicted difference between client performance after MEP intervention and how they would have performed
had they not been clients.
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Productivity Growth Estimates
1987 - 1992

2 Stage A
2 Stage B
Figure 2
OLS: Ave
rage difference in % change in productivity between clients and non clients controlling for the characteristicsin
the regression.

2 Stage A: Average difference in % change in productivity between clients and non clients controlling for the
characteristics in the regression plus the bias correction term.

2 Stage B: Predicted difference between client performance after MEP intervention and how they
would have performed had they not been clients.
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